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Early-stage TNBC

 Platinum agents
 Immunotherapy
 PARP inhibitors



“platinum or not 
platinum”

Improving outcomes of early stage TNBC



Neoadjuvant Platinum Trials
Metanalysis of pCR rates

Poggio F et al. Ann Oncol 2018



GeparSixto

Haenen E et al. Jama Oncol 2017

Brightness

Loibl S et al. Lancet Oncol 2018

pCR rates by gBRCA status



Event-free survival

Overall survival

Adverse Events

Poggio F et al. Ann Oncol 2018

Neoadjuvant Platinum Trials



BrighTNess: Addition of carboplatin ± veliparib to
standard neoadjuvant chemotherapy in TNBC

Stage II/III 
TNBC

N=634
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pCR Rate
ypT0/is ypN0

31%

53%Paclitaxel (80 mg/m2 x 12) +
Carboplatin (AUC 6, every 3 weeks, x 4) +
Veliparib (50 mg BID)

58%

• 93 patients (15%) gBRCA+; no difference due to BRCA status
Loibl S et al., Lancet Oncol 2018

Paclitaxel (80 mg/m2 x 12) +
Carboplatin (AUC 6, every 3 weeks, x 4)

Paclitaxel (80 mg/m2 x 12)



BrighTNess: The addition of carboplatin to standard
neoadjuvant chemotherapy improves EFS in TNBC

Median follow-up of 4.5 years

Loibl S et al., ESMO 2021



BrighTNess: EFS by pCR in all patients and subgroups by
gBRCA status

Loibl S et al., ESMO 2021



Treatment strategies for early stage TNBC

NeoAdjuvant Post-neoadjuvant

Surgery



EA1131: Does adjuvant platinum improve iDFS
in basal TNBC?

Mayer I, et al., ASCO 2021



EA1131: Unable to demonstrate non-inferiority or 
superiority of platinum

Mayer I, et al., ASCO 2021



Early-stage TNBC

 Platinum agents
 Immunotherapy
 PARP inhibitors



Randomized TNBC neoadjuvant IO trials

GeparNUEVO NeoTRIPaPD-L1 KEYNOTE-522 Impassion 031

Chemotherapy 
backbone

Nab-paclitaxel -> EC 
q2 week

Nab-palcitaxel + 
carbo weekly 2 

on/1off x8

Paclitaxel + Carbo -
> AX/EC q3 week

Nab-paclitaxel –> AC 
q2 week 

CPI

Anti-PD-L1 Anti-PD-L1 Anti-PD-1 Anti-PD-L1

± Durvalumab
(no adj)

± Atezolizumab
(no adj) ± Pembrolizumab

1year

± Atezolizumab
1 year 

pCR rate

pCR = 53.4% vs 
44.2%

pCR = 43.5% vs 
40.8%

pCR = 64.8% vs 
51.2%

pCR = 57.8% vs 
41.1%

∆ 9.2% (n=174) ∆ 2.7% (n=280) ∆ 13.6% (n=602) ∆ 16.5% (n=333)

pCR = 63% vs 55.6%

∆ 7.5% (n=1174)

Primary 
Endpoint pCR EFS pCR

EFS pCR



KEYNOTE-522: phase III neoadjuvant then adjuvant 
pembrolizumab study in eTNBC

Pembrolizumab
200mg IV Q3W + 
paclitaxel Q1W + 

carboplatin (Q1W or 
Q3W)

Placebo IV Q3W + 
paclitaxel Q1W +

carboplatin (Q1W or 
Q3W)

R 4 cycles 
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Primary endpoints: pCR (ypT0 / Tis ypN0) by local pathologist assessment (ITT), 
EFS by investigator assessment (ITT)

Secondary endpoints: pCR per alternative definitions (ypT0 ypN0 and ypT0 / Tis) 
in patients with PD-L1+ tumours, EFS (PD-L1+), OS (PD-L1+ and ITT), tolerability

Key exploratory endpoints: RCB, EFS by pCR, pCR and EFS by TILs

eTNBC
n=1,174

Pembrolizumab
200mg IV Q3W + 

anthracycline* Q3W + 
cyclophosphamide 

Q3W

Placebo IV Q3W + 
anthracycline* Q3W + 

cyclophosphamide 
Q3W

Pembrolizumab
200mg IV Q3W

Placebo IV Q3W

AdjuvantNeoadjuvant

9 cycles 

Stratification factors: 
• Nodal status 

(positive vs negative)

• Tumour size (T1/T2 vs T3/T4)

• Carboplatin schedule 
(Q1W vs Q3W)

4 cycles 



KEYNOTE-522: pCR

aPerformed after last subject enrolled (data cutoff: 24 September, 2018) based on pre-specified first 602 subjects (pre-calculated boundary for significance: p=0.003); bPD-L1 assessed 
centrally using the PD-L1 IHC 22C3 pharmDx assay and measured by CPS
1. Schmid, et al. ESMO 2019 (Abstract LBA8_PR)

Primary endpoint: ypT0 / Tis ypN0 By PD-L1 status:b ypT0 / Tis ypN0

Pembrolizumab showed a statistically significant increase in pCR 
that was independent of PD-L1 status
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Schmid P et al, ESMO Virtual Plenary 2021

KEYNOTE-522: Event-free survival



KEYNOTE-522: EFS subgroup analysis

Schmid P et al, ESMO Virtual Plenary 2021



KEYNOTE-522: DRFI and OS

Schmid P et al, ESMO Virtual Plenary 2021



Loibl S et al. ASCO 2018. 

GepardNuevo Trial: durvalumab in early TNBC 



GeparNUEVO: 
Secondary endpoints

Loibl S, et al., ASCO 2021



TRIAL Regimens Median FU Events HR (95% CI)

GeparNUEVO Durvalumab+CT
vs Placebo+CT

3.5 years 13.6% vs 25.6% 0.48 (0.24-0.97)

KEYNOTE 522 Pembrolizumab+ 
CT vs placebo+CT

15.5 months 15.7% vs 23.8% 0.63 (0.48-0.82)

Impasssion031 Atezolizumab+CT
vs placebo+CT

20.6 months 10.3% vs 13.1% 0.76 (0.4-1.44)

Randomized TNBC neoadjuvant IO trials:
Long term outcomes

pCR improvement with durvalumab was modest requiring further assessment of 
association of pCR and longer term outcomes with checkpoints inhibitors
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 PARP inhibitors



PARP inhibitors in development for Breast Cancer

Drug Name PARP Inhibition Trapping PARP-
DNA complex

PARP1 PARP2 PARP3

Talazoparib (BMN-673) Yes

Niraparib (MK-4827) Yes

Rucaparib (AG-14699) Yes

Olaparib (AZD2281) Yes

Veliparib (ABT-888) No/weakLowest

Highest
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Single agent PARPi: FDA Registration studies for
BRCA1/2 mutated Advanced Breast Cancer
Patients

• gBRCA1/BRCA2 carriers
• Anthracycline + taxane

resistant advanced breast 
cancer

PARP inhibitor
as continuous exposure

Standard Chemotherapy 
of physician’s choice
(Capecitabine, Eribulin, 

Vinorelbine, Gemcitabine) 

R Primary endpoint:
Progression-free survival

PARP inhibitor Study NCT number Status

Olaparib OLYMPIAD NCT02000622 completed Approved by FDA

Talazoparib EMBRACA NCT 01945775 completed Approved by FDA

Note: Platinum is not included in comparator arm

Study Design



NEOTALA: study design

Neoadjuvant Talazoparib for Early Stage Breast Cancer 
Patients with a BRCA Mutation

Litton JK, et al., ASCO 2021



Talazoparib was generally well tolerated, no 
unexpected safety findings, AE’s were consistent with 

the established safety profile

Litton JK, et al., ASCO 2021

NEOTALA: Results



<br /><br />A phase III, multicenter, randomized, placebo-controlled trial <br />of adjuvant olaparib after (neo)adjuvant chemotherapy <br />in patients with germline BRCA1/2 
mutations and<br />high-risk HER2-negative early breast cancer<br /><br />

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



OlympiA: Trial schema
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Invasive disease-free survival (ITT) Distant disease-free survival 

Olaparib in adjuvant gBRCAmut HER2- BC





Adjuvant Olaparib in gBRCA+ patients 
Considerations:

• Genetic test: necessary to make treatment decision, not just to manage future cancer risks 

• Duration: Is one year the optimal duration of adjuvant olaparib?

• Safety: will there be more MSD/AML with longer follow-up

• Patient selection: adjuvant PARPi for all subgroups of patients? 

• Comparison/Integration with other treatments:
I. HR+/HER2-: abemaciclib
II. TNBC: capecitabine – immunotherapy - platinum



Early-stage HER2+ breast cancer

 Dual HER2-blockade
 De-escalation



Gene transcription 

PI3K

AKT

mTOR

RAF

MEK

ERK

NF1
RAS

EGFR HER2 HER3HER2
HER4

trastuzumab

lapatinib

PTEN

Proliferation
Survival
Invasion
Migration

Tyrosine-kinase inhibitors

HER2-monoclonal antibodies

HER2-antibody–drug conjugates 

pertuzumab

lapatinib

downstream signaling

Dual HER2 targeted therapy improve pCR rates in HER2+ early BC



HER2-positive
operable breast

cancer
(N=121)

wP x 12 wks → FEC x 4
T x 26 wks

wP x 12 wks → FEC x 4
L x 26 wks

wP x 12 wks → FEC x 4
T + L x 26 wks

R

Stage II-IIIA
Phase II

randomized

SU
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G
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Y

Trastuzumab
for a total
of 1 year

Hormone therapy (for HR+ 
BC patients) and RT were
recommended postoperatively
per local standards

CHER-LOB1

HER2-positive
operable breast

cancer
(N=529)

AC x 4 → wP x 12 wks
+ T x 12 wks

AC x 4 → wP x 12 wks
+ L x 12 wks

AC x 4 → wP x 12 wks
+ T + L x 12 wks

R

Tumor size ≥2cm
Phase III

SU
R

G
ER

Y
Trastuzumab

for a total
of 1 year

Hormone therapy (for HR+ 
BC patients) and RT were
recommended postoperatively
per local standards

NSABP B-412

HER2-positive
operable breast

cancer
(N=450)

T x 6 wks
→ wP + T x 12 wks

L x 6 wks
→ wP + L x 12 wks

T + L x 6 wks
→ wP + T + L x 12 wks

R

Tumor size ≥2cm

Phase III

SU
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Y

Hormone therapy (for HR+ BC 
patients) and RT were recommended
postoperatively per local standards

NeoALTTO3

HER2-positive
operable breast

cancer
(N=305)

wP + T x 16 wks

wP + L x 16 wks

wP + T + L x 16 wks

R

Stage II-III
Tumor size ≥1cm

Phase III

SU
R

G
ER

Y

Trastuzumab
for a total
of 1 year

Hormone therapy (for HR+ BC 
patients) and RT were recommended
postoperatively per local standards

CALGB 406014

FEC
    x3

Trastuzumab

Lapatinib

Trastuzumab
+ lapatinib

AC
  x4*

* RECOMMENDED (protocol-defined therapy ended at surgery)

T: trastuzumab; wP: weekly paclitaxel; L: lapatinib; RT: radio therapy; AC: anthracycline, cyclophosphamide; FEC: fluorouracil, epirubicin, 
cyclophosphamide

Survival after neoadjuvant therapy with trastuzumab-lapatinib and
chemotherapy in patients with HER2-positive early breast cancer:
A meta-analysis of randomised trials

Guarneri V, et al. ESMO 2021



pCR rate with dual blockade in different trials

Baselga J et al, Lancet Oncol, 2012
Robidoux A et al, Lancet Oncol, 2013
Gianni L et al, Lancet Oncol, 2012
Guarneri V et al, J Clin Oncol 2012
Carey LA et al, J Clin Oncol 2016
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RELAPSE-FREE SURVIVAL

HR (95% CI)

T+L vs T

CALGB 40601 0.32 (0.14–0.71)

CHER-LOB 0.44 (0.18–1.05)

NSABP B-41 0.66 (0.34–1.25)

NeoALTTO 0.81 (0.52–1.26)

Subgroup 0.62 (0.46–0.85)

Null effect

OVERALL SURVIVAL

HR (95% CI)

T+L vs T

CALGB 40601 0.34 (0.12–0.94)

CHER-LOB 1.00 (0.31–3.27)

NSABP B-41 0.63 (0.24–1.67)

NeoALTTO 0.72 (0.41–1.27)

Subgroup 0.65 (0.43–0.98)

Null effect

CI: confidence interval

Relapse-free and overall survival according to lapatinib use 
(T+L vs T)

Guarneri V, et al. ESMO 2021



Early-stage HER2+ breast cancer

 Dual HER2-blockade
 De-escalation



De-escalated Treatment in HER2+ disease

De-escalation strategies:

I. Shorter trastuzumab duration

II. Reduction of chemotherapy backbone 

III. Chemo-free regimens



Individual patients data meta-analysis of 5 non-inferiority RCTs
of reduced duration single agent adjuvant trastuzumab in the
treatment of HER2 positive early breast cancer

Earl HM, et al. ESMO 2021

Trial Duration Patients

PERSEPHONE 12m vs 6m 4088

PHARE 12m vs 6m 3380

HORG 12m vs 6m 493

Subtotal 7961

SOLD 12m vs 9w 2174

Shorter 12m vs 9w 1254

Subtotal 3428

TOTAL 11.389

IDFS 
Non-inferiority limits

1.19

1.20

1.25



RE model
RE model (q=5.530, df=4, τ2=0.028, I2=27.7%, p=0.136)

Non-inferiority limit=1.19

PERSEPHONE

PHARE

HORG

HR (90% CrI)

SOLD

SHORTHER

1.14 (0.88–1.47) 100%

1.05 (0.90–1.22) 27%

1.08 (0.93–1.25) 28%

1.42 (0.77–2.64) 7%

1.40 (1.08–1.80) 20%

1.15 (0.86–1.53) 18%

• 5-year IDFS rates were 88.46% and 86.87% respectively.

• The adjusted HR = 1.14 (95% credibility interval (CrI) 0.88–1.47), non-inferiority p=0.37

Results: 12-month vs shorter (all)



Results: 12-month vs 9 weeks
(2 trials combined – fixed effects model)

Non-inferiority limit=1.25

SOLD

FE model

SHORTER

• For 12 m vs 9 m, 5-year IDFS rates were 91.40% and 89.22% respectively.
• The adjusted HR for treatment = 1.27 (90% CrI 1.07–1.49), non-inferiority p=0.56



Results: 12-month vs 6-month 
(3 trials combined – fixed effects model)

• For 12-month vs 6-month, 5-year IDFS rates were 89.26 and 88.56% respectively

• The adjusted HR for treatment was 1.07 (90% CrI 0.98–1.17), non-inferiority p=0.02

Non-inferiority limit=1.20

PERSEPHONE

PHARE

HORG

FE model

HR (90% CrI)

CrI: credibility interval; IDFS: invasive disease-free survival; HR: hazard ratio Earl HM, et al. ESMO 2021



De-escalated Treatment in HER2+ disease

• De-escalation strategies:

1. Shorter trastuzumab duration

2. Reduction of chemotherapy backbone 

3. Chemo-free regimens



Tolaney S et al, JCO 2019

Adjuvant Paclitaxel and Trastuzumab 
Disease-free Survival

All patients HR+ vs HR-



TRAIN-2:
High pCR rates with and without anthracyclines

FEC-PH, 5-fluorouracil + epirubicin + cyclophosphamide + pertuzumab–trastuzumab; pCR, pathological complete response;
TCHP, paclitaxel + carboplatin + pertuzumab–trastuzumab. van Ramhorst MS, et al. Lancet Oncol 2018.

Results
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Treatment-naïve pts
HER2-positive, stage II-III BC

Trastuzumab (1 year)

Surgery

Anthracycline No-Anthracycline



Harbeck N, et al., ASCO 2021

WSG-ADAPT HER2+/HR-

Study Design pCR Rate



WSG-ADAPT HER2+/HR-
iDFS Arm A: non-pCR vs PCRiDFS Arm A: non-pCR vs PCR

Harbeck N, et al., ASCO 2021



Harbeck N, et al., ASCO 2021
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